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Tevatron Working Group Session
Summary

• Physics Topics
• Accelerator Physics
• Summary
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Goal of Tevatron WG(6)
• “Charge” to the working group:

– Investigate the physics opportunities at the Tevatron with the addition
of a 2MW proton driver to the Fermilab accelerator complex. (What is
the breadth of physics case for a PD.)

– Take 3-10 as the factor of intensity/luminosity gain for consideration
– Take after 2015 as the time period to consider

• Program of a small number of very good focused talks:
– Not an obvious area to look at, small attendance in WG6
– Want to thank all the speakers for all giving very good talks

and for their hard work in preparing them (quote: “was fun
to think about”)
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Charm and Bottom Physics in
2015 and Beyond

• Excellent talk from Ulrich Nierste (Fermilab):
– Charm and bottom is still interesting in the LHC era, and

even with an ILC.
• FCNC can probe scales up to 100 TeV
• Want to determine parameters of the flavour sector to help sort

out which type of “New Physics” scenario is discovered at the
LHC. (Complementary knowledge)

• E.g. difficult to do FCNC with squarks
– Want to study theoretically clean
    observables and
    very rare processes

• Gave specific examples Mass
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Also D rare decays
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B decays no longer motivated by “unitarity triangle trigonometry”
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From Uli’s talk:

Very good physics to do but: Would these be done already?
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B Physics Landscape in 2015

• Data collected by BTeV and LHCb
– Take talk from Sheldon Stone to P5 in July 2004:
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B Physics Landscape in 2015
• Production, and also detector, trigger and DAQ are quite different:

– LHCb (2007 start) ~ 5×1012 b produced, ~ 0.5×1010 reconstructed
– BTeV ~ 2×1012 b produced, ~ 2×1010 reconstructed

Just taking the b event
rate (200 Hz LHCb
and 1000 Hz BTeV)
gives: (Plot from Stone)

I need the numbers
from LHCb for report!
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B Physics Landscape in 2015
• Would already have a done a lot of charm and beauty

physics with BTeV and LHCb in 2015 - but can improve
on very rare processes

• How could BTeV get more c and b decays?
– Second arm gives 2 times more data
– Near limit of number of interactions/crossing would need to reduce

crossing time between bunches to take advantage of increase in
luminosity, e.g. 396 ns to 132ns would give a factor of 3 increase.
More would probably need major change in detector.

– Could get 6 times more data relatively “easily”
• Need to get information from LHCb but they want one

interaction/crossing
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High pT Physics Opportunities

• Two very nice talks:
– Tim Tait (Argonne)
– Bogdan Dobrescu (Fermilab)

• Tim Tait on High pT physics in 2015:
– Much info in HCP2004 for ~ 300 fb-1

– Top Physics, Higgs Physics, Supersymmetry,
Extra Dimensions, W’s and Z’s
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Tait’s summary slide:
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High pT Physics Opportunities

• Bogdan Dobrescu opportunities in 2015:
– Hard to compete with LHC
– Even harder to compete with LHC + ILC
– Tevatron has smaller backgrounds and more pbars per

collision
• Need very high luminosity
• There are examples of physics beyond the SM where the

Tevatron is useful after the LHC
• Can always find some physics scenario but cannot tell how

likely these scenarios are!
• Gave some examples
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Slide from Bogdan:
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Slide from Bogdan:
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Taken from Slides from Bogdan:

Could be interesting physics
opportunities but they require
very large datasets ~ 100 fb-1
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QCD at the Tevatron

• Two interesting talks from
– Mike Albrow (Fermilab)

• Already a QCD working group for TEV4LHC
• Lots of interesting QCD physics that can be done at CDF or

D0 with minor addition of forward detectors, or at BTeV (with
some additions)

– Ted Barnes (Univ. of Tennessee)
• Lots of interesting QCD with different q and g states, exotic or

otherwise
• Meeting of the APS Hadron group at the end of Oct.

• Conclude that a PD does not really help
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Fixed-target Tevatron Beams
• Beam of high energy neutrinos

– Not much interest in this
• Hyperons (Jensen, Ramberg)

– Lots of interesting rare and radiative decays to study, and look for CP
violation

– High energy much better than MI
• Better EMCAL resolution
• Cleaner hyperon beams
• Better hyperon/anti-hyperon systematics

– No gain from intensity (e.g. HyperCP only use <1012 protons/min)
• Tau neutrinos

– DONUT would want 200 more data to be useful, (2×1015 protons/min)
– Higher energy is much better (e.g. LHC!)
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Accelerator Physics: What
Luminosity/Intensity can we get?

• Initially looked at the TeV33 report from 1996 and
saw they listed a changes to get to 1033 cm-2s-1:
– Increasing number of antiprotons
– Increasing number of bunches (# protons)  in the

Tevatron
• Two Excellent talks focused on these:

– Paul Derwent (Antiproton Source Dept.)
– Vladimir Shiltsev (Head of Tevatron Dept.)

• So what increase in Tevatron luminosity or proton
intensity could we get?
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Accelerator Physics: What
Luminosity/Intensity can we get?

• Paul Derwent on Antiproton source:
– Already implemented or will implement the changes

listed in the TeV33 report to get to Run IIb luminosity
– Not limited by the number of protons on target (to

make antiprotons) - limited by cooling in the debuncher
and the antiproton accumulator

– Described the changes to be done to get to get to Run
IIb antiproton rates, and gave a road map for how to
increase the rates
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Slide from Paul Derwent
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Slide from Paul Derwent

Need (Big IF)N to give 2× more antiprotons
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Accelerator Physics: What
Luminosity/Intensity can we get?

• Vladimir Shiltsev on if a PD can help the Tevatron:
– Interested in integrated luminosity

• Initial instantaneous luminosity
• Luminosity lifetime
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Shorter
length
bunches
are
focused
better
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Accelerator Physics: What
Luminosity/Intensity can we get?

• Vladimir Shiltsev on if a PD can help the Tevatron:
– Interested in integrated luminosity

• Initial instantaneous luminosity
• Luminosity lifetime

– Number of protons into the machine affects the luminosity
lifetime, many parameters can affect this

• Created a model to study the luminosity lifetime!
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Slide from Vladimir Shiltsev

  A proton driver only gives an increase of 3× in the Tevatron
integrated luminosity. (Even then needs major changes and $$$).
  Could get 25× increase in proton intensity for fixed-target
experiments (Needs extraction region).
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WG6 Summary
• Certainly lots of interesting charm and bottom physics, much will be

done by BTeV and LHCb, and LHC should have made some
discoveries. Unclear right now what is needed in 2015, i.e. if a PD
helps.

• There are physics scenarios where the Tevatron is useful even in 2015
after LHC. Don’t know how likely they are but they do need very high
integrated luminosity, maybe in the region of 100 fb-1.

• Not likely to gain much in Tevatron integrated luminosity with a
Proton Driver. Fixed target proton beam intensities could increase by a
factor of 25× (3×1014 protons/min).

• Lots of interesting QCD physics,  and fixed-target experiments are
possible but no gain from intensity.

• Only gain of the Proton Driver seems to be proton economics, i.e.
allows an interesting physics program using the Tevatron even with a
large neutrino program.


